Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 




Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



2/24 



230 



250 



220 



Disruption Content 



N \ disruption 
data 



252 



254 



Input 
content 



content 
clock 



> S S content 
data 



disruption 
clock 



240 



image 
disrupter 



display 
clock 

display 
data 



290 



display 
content 



200 



270/210 



image 
display 
system 



280 



FIG. 2 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



3/24 



300 



324 



360 



\ 



source 



projector 



/ 



310 





/■ 


disruption 


lamp 




processor/ 




Si 


controller 



320 




322 



FIG. 3 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



4/24 





FIG. 4 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



5/24 




FIG. 5 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



6/24 




Projector 



FIG. 6 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



7/24 



^710 

Lamp Power r.,701 
DisrupterTy 



Disrupter 2/ 

IT 



720 

Lamp K*703 
| DisrupterTV 

W04 

[Disrupter 4 K 

S L 

— ^a*— . y 730 

Projector A 705 

| Disrupters K 

Disrupter 6 

Projection f 
Lens I 7Q7 



| Disrupter 7 

J^~ ^708 
| Disrupter 8 r 




FIG. 7 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



8/24 



Original 
Content 




S810 







Process Content 






Modify content for 
Projection 






Write effects and 
security info onto 
content media(s) 






Generate 
Distribution copies 



S812 



S814 



S816 



S818 



FIG. 8 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



9/24 



932 




Disrupter 
920 



FIG. 9 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



10/24 



Disrupter 



1000 



optics 



1010 



Projector 



1020 




1040 



Screen 



FIG. 10 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



11/24 



,1110 



z 



1100 



disruptive projector 



Lamp 



± 



1102 



Power 



1112 



1116 



1114 




1124 



1120 



Control 



V 



DMD 

1 \1122 



1126 



DMD 

controller 



1127 



^nterfac^ ^ 



1118 



1132 



-^Optics 2^ 

r — r<ii29 



Z 



1130 



•1128 



1134 
1140 




Projector 



film advance 



SZ 



,1136 



projector 
control 



>1138 



Screen 



FIG. 11 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



12/24 



z 



1200 



1,1 






* • • 






m,1 




2,2 




• • * 












3,3 


• # • 








* 


• 


• 


• 


• 


• 


* 


* 


• 


• 


• • * 


• 


• 


* 


* 


* 


• 


• 


• 


• 


• 








• • • 


m-2,n-2 












• • • 




m-1,n-1 




1,n 






• • • 






m,n 



FIG. 12 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



13/24 



sequential column subframe data 



1310 



\7 



1320 



\ 



c 
E 

_3 
O 

o 



\7 



DMD 



CM 

c 
E 

3 
O 

o 



CO 

c 
E 

_3 
O 

o 




1330 



CM 

1 

O 

c 

E 

_3 
O 

o 



1 




o 
c 
E 

3 
O 

o 



E 

3 

O 
U 



FIG. 13 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



14/24 



-1450 



1451 



Column 
Data 1 



••• 



Clock 



Column 
Data m 



16 pixel 

shift 
register 



1452^ 

| Row Latch |- 



. — . Row 1 



1440 v 

1453^ 
| Row Increment | — 



1454 



Subframe 
Strobe 
(select row 0) 



Row n 



1455* 



| Row Write ^ 



1456 



DMD Refresh 



1420 



16 pixel 

shift 
register 



••• 



row latch 



••• 



DMD Mirror Cells 
(n rows x m columns) 



DMD Mirror Memory 
Array 



DMD Mirror Array 



•1430 



r 

1^1400 



•1402 



•1404 



FIG. 14 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



1454y 



Subframe 
Strobe 



U 



1456 



DMD 
Refresh 



1452^ 



Row Latch 



1551- 



Row 
Increment 



15/24 



I 22 V 

J 9 V 

J -27 V 



••• 



••• 



Column 1 



1451< 



\Column m 

X 

\ 

X 



Clock 



Liuuuuijuuiruuuuinjuuuiji 



1450v^ 



Column 
Data 



16_ p|xe|_s_of row n of column m 

TnvrvTirnrivi 




1452^ 



Row Latch 



~LT 



Latch row n 



1455v^ 



Row Write 



Write row n-1 [ 



1453^ 



Row 
Increment 



_TL 



Increment to row n+1 



FIG. 15 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



16/24 



DMD Controller 



1610 



1600 



z 



1612 



User 




Image 


Interface 




Generator 







CO 


trol 




Dal 


c 




c 


o 




E 


O 




3 






O 






o 













1624 



1626 



1630 




1613 



interface 





1640 



FIG. 16 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



17/24 



►1700 



Image Generator 



image 


^1702 


pattern 


^1703 


data 




data 






Transpose logic 



effects logic 



pattern select 









subframe n 














subframe n-1 














subframe n-2 








^ pattern 1 


pattern 2 


pattern 3 


• 

• • • 
• 


pattern m-2 


pattern m-1 


pattern m 








subframe 3 














subframe 2 














/ subframe 1 









1722 



1726 




image transpose buffer 




1730 




1740 



1750 



FIG. 17 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



18/24 



1820- 



1830 



1810^ 



1811 



1800 



Image Generator 



image 
data 



image 
transpose 
logic A 



3 



Image 
Transpose 
Buffer A 



pattern 
data 



control 



\7 



DMD 



image 
transpose 
logic B 



Image 
Transpose 
Buffer B 




1840 



1850 



•1822 



•1832 



FIG. 18 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



19/24 



1910 



1912 



pattern 




pattern 


data 




generator 



1914 



pattern select 



V7 



DMD driver 



1932 



1920 



1930 



DMD 




I 



1934 



row n-2 
row n-1 
row n 



c 
E 

O 

o 



CM 
C 

E 
□ 

o 
o 



CO 

c 

E 
□ 

o 
o 



CM 
i 

c 
c 
E 

O 

o 



I 

c 



E 

o 
o 



E 

3 
O 

o 



FIG. 19 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 




FIG. 20 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



2100 



• • • 



21/24 



Projected 



2110 
2112 

2120 
2122 
2124 



□ □□□ 



• • • 



• • • 



□ □□□ 
■ ■■■ 



■^■■•••□gnn 



2130 [£] [<j] [C] |C] 
i 

2132 Q \c\ Q [c] 
i 

2134 \C\\C\ 



CIC 



clclclc 



2140 

2142 [£]^|C]Q 
' [£][£] 



2144 



CIC 



2150 [C] [<j] [C] [C] 
i 

2152 ' 



CiCiCiC 



• • • 



• • • 



• • • 



• • • 



• • • 



• • • 



• • • 



• • • 



[c][J|[c][c] 
B©B© 
0(t] 



CIC 



clclclc 



' ©© 



CIC 



clclclc 



[£][4|[cl|c] 



FIG. 21 



electronic 
detection 



□ 



□ 



□ 



© 
© 
© 



© 



© 



human 
perception 



□ 



© 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 




FIG. 22 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 




FIG. 23 



Title: Visual Copyright Protection 
Inventor: SCHUMANN et al. 
Docket No.: 1005-7 



24/24 




2400 



^2410 y2430 



2420 ' 2440 



] [ 



< 1/60 second field ► 



■1/30 second frame- 



J 



FIG. 24 



